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CLAIMS: 

1 . A ffaree-dimensioiial piinling system, comprising: 
a prmtiBg head to piint Hn^e-ffiniffnfrional objects; and 
a piinting ttay vnfb. a selected adbesioa chatactezistic. 

2» The printing system of claim 1^ ivterem said ttay includes a high adhesion sisiace 
coadjDg. 

3. llie printing system ofclaim 2^ wherein said purj&cec^ 

4. The piinting syst^ of claim 3^ wherein said anodizjed coating includes pores 
containing a mateiial to act to adheie to said objects.. 

5.. Ihe' printing system of claim 3, wherein said anodissed coating inchides pores 
containing water to act to adhere to said objects. 

6 . A three - dimensional piinting system, compiisrng: 
a printing head to print three- dimensional objects; and 

a printing tiay with a therinal coefficient similai' to that of printed objects. 

7 . The printing system of claim 6, wherein said piinting ttay includes or ganic material . 

8. The printing system of claim 6, witeiein said printing tray conapiises a mateiial 
snbstantialty similai to a material included in said objects.. 

9. A piinting sub- system for* three-dimensional piinling, compiising: 
a piinting head to deposit material for a three-dimensional object; 

a printing tray; and 

a tempeiature control unit to control the tenrperatinne in the apparatus.. 

10. The printing sub -system of claim 9, wh^in said printing tiay unit includes at least 
one cooling tunnel . 

1 1 .. The piinting sub-system of claim 9, wh^ein said printing tray unit includes an 
adhesive coating 

12 . The piinting sub-system of daim 9, wherein said tempeiature control unit includes a 
heating source . 

13 . The printing sub-system of claim 9, wherein said temperatme contiol \init inchides a 
cooling source. 

14 The printing sub-system of claim 9, wherein said tempeiature control unit is integialed 
into said printing tiay. 
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15. The piinting sub-system of claim 9, herein saidtempeiatare contiol unit includes a 
temperatuxe-sensing imit. 

16 . The piiiiting sub system of claim 9, con^rising aainsuladon coating. 
17. The piinting sub-system of claim 9, comprising insulation stiuctoes„ 
5 1 8 . The piinting sub-system of claim 9, comprising an iqspei heating elemmt to heat upper 
layers of an object being pnnted- 

1 9 The printing sub- system of claim % comprising a radiation source. 

20 . The iMinting sub-system of claim 9, con^ising a coring lamp. 

21 . The piinting sub system of claim 9, comprimig at least two leveling devices and a 
10 printing head airay. 

22 .. The printing sub-system of claim 9, con^rising a curing lamp located at a side of a 
leveli3:ig device. 

23 . A printii^ ^paratus for three-dimjensional printing, comprising: 
a printirg head to deposit material for atoee-dimensional object; 
15 a printing tray; and 

a blowing unit to cool the prating apparatus 

24.. A piinting apparatus fox three- dimensional printing, comprising: 
a printing head to deposit material for a tfaree dimensional object; 
a priirttng tray; and 
20 a sucking unit to cool the printing apparatus.. 

25 . A printing apparatus for three-dimensional printing, con^ttising: 
a printing sub-system; and 

an insulation area to insulate a printed object 

26. The apparatus of claim 25, wherdn said insulation area includes a temperature control 
25 unit.. 

27- The ^paiatus of claim 25, comprising at least two printing tiays. 
28 . A printing apparatus for three-dimensional printing, comprising a controller to conti-ol 
construction of building material at 1iie base of an object to be printed, and print the object 
on said construction. 

30 29 The printing apparatus of claim 28, wherein said controller acts to dispense building 
material beneath the base of said object to be printed. 

30.. The printing apparatus of claim 2S, wherein said construction is to adhere to said 
object and is to adhere to a printing tray on vMcix said object is to be printed, 

2iR 
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31-1 The prin t ing appatatus of claim 28, wliereiii said construcdoa is to provide a bairia 
layer between said object and said printicLg tray. 

32. The printiDg apparatus of claiiXL 28, wherem said constraction is to provide a carpet for 
said object. 

.33.. The printing ^jpatatus of claim 28, wbeEein said construction is to provide apedestal 
ibi said object . 

34 The priirdx2g apparatus of daim 28, herein said constiiiction is to raise said object 
being buih wthin Ihe leveling lange of a leveling device.. 

35. A plinting apparatus for three-dimensional printing, comprising a controller to coootiol 
tiie building of a tokening layer of building material of a prcdetennined fhickness around 
a printed object. 

36 , The printing app£Q:atus of claim 35, herein said fhickening layer couGprises one ox 
more buflding mateiials.. 

37 A piinting apparatus foi three-dimensional printing, comprisiog a contcollei' to position 
a printing tray at a relatively high level prior to printing, said level enabling compensation 
foa sfaiinkage in a previously printed and cured layer, 

38 . Aprmting apparatus for three*dimensional printing, compxising a caniroHer to control ^ 
the delivery of shodcwaves to a prin^g tiay holding a printed object 

39. A p rinting apparatus for tbxee*dimensional printing, comprising a controUer to control 
the printix^ of a litree-dimensional object witii an adjacent support constnictioit, said 
object and said support constniction being separated by a barriei, said baniei inclujding 
vacaiit pixels. 

40. A piinting apparatus for tinree- dimensional printing, comprisirig a conttollec to conttol 
"die printing of a support construction, said support constructing including support material 
and modeling material elements within said support material, said modeling material 
elements to reinforce said siipport material. 

41., Ihe printing apparatus of claim 40, wherein said support construction includes a grid 
of pillars within said support material. 

42.. Ihe printing apparatus of claim 40, wherein said support construction includes a grid 
of pillars to be in direct contact with support material . 

43 . Ihe printing apparatus of claim 40, wherein said support construction includes a grid 
of pillars to be in dhect contact with a printing tray.. 
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44.. The prmting appaiatus of claim 40, Therein said controller is to control constiuciing 
of at least one said support coaastiiiction as a body oxrOine aroxmd a printed object 

45. Apiinting ^paratus for1iiree-<Jimensioiialpiiating> comprising a controller to detect 
defective nc^zles, and to adjust printing cooixiinates to compensate foi* said defective 

5 nozzles.. 

46. Ihe printing apparalns of claim 45, Tviierdba said controller is to contiol adjustment 
parameters selected ftom the groirp consisfing of print head shifting, priat head movement, 
and iiiput data conversion. 

47 . Ihe piinting apparatus of claim 45, v^erein said controller is to control adjustment 
10 parameters with a shift algorithm. 

48,. Tbe ptinting apparatus of cldm 45, wfaesein said corrtroHei is to enable printing a first 
layer of an object to be printed by a printing head having a certain reference ftame; and 
printing a second layer of an object to be printed by said printing head, said printing head 
having a second refer ence ftame, said second reference fiame being dififerent &om said 
15 first reference fcame, 

49. A printing apparatus for three-dimensional printing, comprising a controller to enable 
moving a printing head in a forward passage when printing an obj ect, and adjusting the ^ 
height of a printing tray prior to the reverse passage of said prin ting head. 

50 . A printing apparatus for three-dimensional printing comprising a controller to shift 
20 the st^ of a nozzle array, wheie said nozzle array includes a large nozzle step- 

51.. The printing apparatus of claim 50, wherein said controller is to enable printing 
additional layers in a first direction, and lowering the printing tray for each additional 
layer- printed in said first direction. 

52.. The pHntmg apparatus of claim 50, wherein said controller is to enable printing 
25 additiraal layers in a second direction, said number of additional layers being related to 
said nozzle step divided by the size of the nozzle droplet stain. 

53 . A method of three-dimensional object printing comprising printing an object on a 
printing tray with an adhering surface characteristic. 

54. Ihe method of claim 53 wheiein the tray includes an adordzed coatiag,: 

30 55 The method of claim 53 wherein the tiay includes poies that include niaterial that 
attracts modeling material. 

56. The method of rAaivn 54 comprising introducing water into pores of said anodized 
coating.. 
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57 . Ihe method of claim 53 compiising pre-treating said printing tiay witli "water, 

58. A xnethod of thiee- dimensional object printing compiising increasing adherence of an 
object being printed to a printing tray, by printing an object onto a printing ttay with a 
thermal coefiBcient substantially similar to the thermal coefficient of said object. 

59- The method of claim 58 comprising printing an abject onto a printing tray made of 
organic material.. 

60 The mdJiod of claim 5&, wherein said tray includes substaudally similar xnatexial to a 
printed object. 

6L A three-dimensional object ptintmg method comprising: 

printiTig a constiuction of building material at the base of an object to be printed; and 
printing the object on said construction. 

62. The priTitiTig method of claim 61, comptisiag dispensing building material beneath the 

base of said object to be printed. 

63 . Hie printing method of claim 61, wherdn said constructioji is to adbsxe to said object 
and is to adhere to a printing tray on ^^^4ich said object is to be printed. 

64. The printing method of claim 61, wheiein said coiastEuction is to provide a baniei' 
layer between said object and said printing tiay. 

65. The printing method of claim 6 1, -wherein s^d construction is to provide a carpet for 
said object. 

66. The printing method of claim 61 , w^ierern said^ansfruction is to provide a pedestal for 
said object . 

67.. The printing method of claim 61, wherein said construction is to raise said object 
being built within the leveling range of a leveling device. 

68. A three-dimensional object piin t 1 »g method, comprising controUing the tenrpeiatuxe of 
an object being printed. 

69.. The method of claim 68, comprising heating a pi.intmg tray to a selected temperature.. 

70 . The method of claim 68, comprising cooling said object. 

71. The mefliod of claim 69, comprising heating said printing tray to substantially the 

glass transitioa point of said object. 

72. The method of claim 68, comprising: 
depositing support material; and' 

heating said printing tray to substantially the glass transition point of said support 
mateiial. 
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73. The method of claim 68, comprising controlling the temperatuie of amipper layer of 
material of said object. 

74 The method of claim 73, comprising contioUing said tempemtuie of saidttppci layei 
. to be abow -Qie glass phase transition of said material.. 
5 75. The melliod of claim 73, conqniang controlling sd^ 

by a mechanism selected fix>m the group consisting of electromagnelic radiation, 
exothermic chetoical curing, aheatii^ el^^xt^ and a cooling element 
76. The method of claim 73, compzisuig heating the mateiial of said upper layer before 
depositing said mateiia!.. 
10 77. A three-dimensional object printing mrfhod, comprisix^ conboUing the temperature in 
a printing sub-system during a printing process. 

78., The method of claim 77, wherdn said controlling uses temperature control 
mechanisms selected om l3ie groiq) consisting of a heating element, a cooling element, a 
exiting unit, a radiation unit, and an insulated priatrng siib-system. 
15 79 . The method of claim 77, con^nisiaig controlling cooling of said printing sub-systeia 

80 . The method of claim 77, con^ntising moving a printing tray to an iosuladon area. 

81. The method of claim 80j wherein said insulation area includes an ai eawith^ • 
printing sub-system. 

82. The method of claim SO, wherein said insulation area includes aa ar ea outside of the 
20 prmtiag suh-systeni. 

S3 . The method of claim 80, wherein said insulation area is a removable structure.. 

84. A three-dimensional object prxntiug method^ comprising printing a thickening layer of 
building material of a predetennined thickness aronnd a printed object. 

85 . The method of claim 84, \jrfierein said buildir^ material is stqjpoit material. 

25 86.. The method of claim 84, wherein said building material is a combination of support 
mateiial and modeling material. 

87 The method of claim 84, con^sing curing and cooling said object. 
8 8 . The method of claim 87, comprising removing the dnckming layer after said cmiog. 
89 A three-dimensional object printing method, comprising: 
30 printing a first layer of building material; 
curing said first layer of mateiial; and 

printing an additional layer, said additional layer being printed after said Srst layer is 
cured. 
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90.. The method of claim 89, compiising posLtioning a printing ti ay at a relatively high 
level prior to printing, said level enabling compeaisatiQn for the shiinkage in Ibe 
previously printed and cured layer.. 

91 . A method of fhiee-dimensional printing, compiising exposing a printing tray holding a 
piinted object to a cold source. 

92. Jhs method of claim 91, herein said cold somceJs selected from the groi^ 
consisting of cold vmbsn^ a blowing unit, a sucking unit, and a tempefature cablrol tinit. 

93. A method of tfazee-dimensional printing, comprising delivering shock waves to a 
piintxng ttay holdii^ a piinted object. 

94. A three-dimensional object pxinting method, comprising printing a suppoit 
construction on a printing tray prior to piiuting an object, said suppoit constEuction 
including one or moie layers of modeling mateiiaL 

95. The method of claim 94, compiising covering said modeling mateiial with support 
material. 

96. The inethod of claim 95, wherein said support material protrudes outside the 
boundaries of said object. 

97. The me^d of claim 95, compiising depositing modeling material ovar said suppoit 
mateiiai.. 

98. The method of claim 94, wherein said siippoit construction comprises a combination 
of modeling material and suppoit mat^iaL. 

99. The method of claim 94, vrtieiein tiiB suppoit constiuction coiuptises one or more 
pillars of modeling material intecspetsed with suppoit material. 

1 00.. A fhxee-dimensional object pxinting method, comprising piintmg a tixree- 
dimensional object with an adjacent suppoit constiuction, s^d object and said suppoit 
construction being sepaiated by a barrier, said banis including vacant pixels^ said vacant 
pixels allowing for the spread of modeling and suppoit materials into said baiiier.. 
101 .. A thiee-dimensionai piinting method, compiising printing a suppoit construction, 
said suppoit consttuding iacluding support material and modeling mateiial elements 
within said suppoit mateiial, said modeling material elements to reiofoice said sijpport 
material 

102. The method of claim 101 , vsherein said support constiuction includes a giid of pillais 
within said suppoit material.. 
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103 . The method of claim 1 02, "wdierein said pillais are laigei aiomid the periphery of said 
siq)pozt material. 

104. Ihe method of claim 102, vjbsroin said pillars axe moie closely spaced aiomdthe 
peiiphaty of said st5)poit material.. 

5 105.. The method of claim 101, composing constructing a wall of modeling material 
scuroimding said sc^ort constructiozL 

106 .. The method of claim 101, comprising constructing a continwus area of si^^port 
material reinforced by modeling material. 

107 The method of claim 1 01, comprising constrncting at least one said support 
1 0 construction as a body outline around a printed object. 

108 The method of claim 101, comprising constiuctuig a layer of support material 
between an object and said support constructiorij said layer to be overlaid by one or more 
support construction layers with different characteristics. 

109- The method of claim 101, comprising constructing a continuous area of support 
15 material reinferced by a c nnriT iiious elemenf of mCK^gliJlg Tn^terial , 

1 10, The method of claim 101, comprising constructing a continuous area of sxipport 
material reinfixrced by non-continuous elements of modeling material. 

111. The method of claim 101, comprising constructing a continuous area of si^ort 
mateiial reinforced by a grid of modeling material, said grid of modeling -msitmft} to be in 

20 direct contact wiHi a printed object, 

1 12. The method of claim 101, comprising constructing a continuoios area of support 
mateiial reSnforced by a grid of modeling material, said grid of modeling material to be in 
direct contact ^vith a printing tray.. 

113, A three-dimensional object printing method, compiismg: 
25 detecting defective nozzles; and 

adjusting printing coordinates to compensate for said defective nozzles.. 
1 14- The method of claim 113, where said adjusting includes controlling adjustment 
parameters selected from the group consisting of print head shifting, print head movement, 
and input data conversion, 
30 115. The method of claim 1 1.3, comprising adjusting said printing coordinates iwitfa a shift 
algorithm. 

116.. A method for 3-D printing, comprising; 
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jn^r^titig a first layer of aa object to be piinted by a piinting head having a ceitain tefeience 
game; and 

piiffdngasecondlayeE of an object to be printed said printing head, said printing head 
having a second refeience JBrame, said second lefeience franae being different fiom 
5 said jSist iieference ftatne. 

117, The method of clann 1 16, vAcrdn each of said first layer and said second layei 
includes a portion of reqmied pixels. 

118 . Ihfi method of daim 1 16, wherein said first layer and said second layer have 
diffi^rent height values 

10 119 . rhe method of claim 1 16, comprising piinting a subsequent layer over said second 
layer. 

1 20 . Ihe method of claim 116, coihpriaing performing said printing according to a shift 
algorithm. 

12L A method for 3-D printing, comprising: 
15 moving a printing head in a forward passage v^henpiiutingm^ 

adjusting the height of a pTirrting tray prior to the revise passage of said printir^ head. 
122. The method of claim 121 » vrfierein said adjizsting includes increasing said prinH n g 
tray height. 

123 A method of three-dimensional object prratingcQmprisrngsIi^^ 
20 no22le arc^, where said nozde array includes a large nozzle step 

124.. The method of claim 123, wherein said shifting the step includes printing additional 
layers in a fixst direction^ and lowering the printing tiay for each additional layer pr mted in 
said first direction. 

125.. The method of claim 123, wherein said shiftiEig the step includes piinting additional 
25 layers in a second direction, said numbei of additional layers being related to said nozzle 
step divided by the size of the nozzle di oplet stain 
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